In vitro and in vivo effects of pentoxifylline on macrophages and lymphocytes derived from autoimmune MRL-lpr/lpr mice.
MRL-lpr/lpr mice develop an autoimmune disease similar to human systemic lupus erythematosus (SLE). The main characteristics of this disease are increasing autoantibody formation, elevated plasma levels of immune complexes, a massive lymphoproliferation, a rising proteinuria, and arthritic symptoms. Finally, the mice die at an age of about 6 months due to a fatal immune complex glomerulonephritis. Macrophages are involved in the development of SLE due to their functions as antigen-presenting as well as cytokine-producing cells. T and B cells are involved in the disease by secreting cytokines and producing antibodies. Pentoxifylline (PTX), a xanthine derivative, is known to exert different effects on functions of leukocytes and erythrocytes and has been used in clinical studies, e.g., in septic shock syndrome. In our studies we first investigated the in vitro effect of PTX on macrophages and lymphocytes derived from MRL-lpr mice. Our investigations concerning production of superoxide anion and TNF-alpha by LPS and/or IFN-gamma activated bone marrow and peritoneal macrophages, MHC class II expression on these cells, and the proliferative capacity and Il-2 production of mitogen activated lymphocytes, revealed that PTX reduces the activation and the inflammatory response of these cells. Based on these results, we further investigated the effect of in vivo treatment with PTX. MRL-lpr mice treated with PTX showed diminished proteinuria, reduced titer of dsDNA-autoantibodies in the plasma and an increased survival rate. Our data clearly demonstrate that PTX is able to diminish the severity of the disease and to prolong the life of MRL-lpr/lpr mice.